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[57] ABSTRACT 

An improved valve for use in an exhaust system to 
increase the performance of the engine throughout the 
entire engine and load speed ranges by providing reflec- 
tive areas that cooperate with the individual exhaust 
pipes of the engine to reduce pressure pulses in the 
combustion chamber during valve overlap periods. A 
number of embodiments of compact valve construc- 
tions are shown that employ relatively short journaling 
shafts for minimising the effects of thermal expansion. 

13 Claims, 8 Drawing Sheets 
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for rotation about an axis that extends transversely 

EXHAUST GAS CONTROL MEANS FOR ENGINE across the exhaust passage means. A valve element is 

affixed to the valve shaft and has spaced portions coop- 

BACKGROUND OF THE INVENTION erable with the exhaust passage means for controlling 

This invention relates to an exhaust gas control means 5 ^ reflective area for each of the exhaust pipes simulta- 

for an engine and more particularly to an improved neously upon rotation of the valve shaft, 

exhaust gas valve arrangement that improves the engine BRIEF DESCRIPTION OF THE DRAWINGS 
performance. 

A well known expedient for increasing the output of FIG- 1 is a side elevational view of a motorcycle 
an internal combustion engine is to employ large de- 10 having an exhaust system constructed in accordance 

grees of valve overlap so as to improve the breathing with an embodiment of the invention, with portions of 

capacity of the engine at high speeds. However, as is the motorcycle other than the exhaust system being 

well known, engines having high degrees of valve over* shown in phantom. 

lap tend to have poor low speed and mid range perfor- FIG. 2 is a side elevational view, on an enlarged 
mance. It has been discovered that one reason for this 15 scale, showing the engine and exhaust system, 

poor mid range performance is the formation of pulses FIG. 3 is an enlarged top plan view showing the 

in the exhaust gases which tend to pass back into the exhaust system. 

combustion chamber during the period of valve overlap FIG. 4 is an enlarged side elevational view showing 

and cause the exhaust gases to flow outwardly through the control valve arrangement of this embodiment, with 
the intake passage thus precluding the induction of a 20 a portion broken away. 

proper fuel air mixture for smooth running. fig. 5 is a cross-sectional view taken along the line 

As is disclosed in the copending patent applications 5 5 0 f FIG. 4. 

of Hideaki Ueda, entitled "High Performance Exhaust FIG. 6 is a cross-sectional view taken along the line 

Systems For Internal Combustion Engine", Ser. Nos. 5 5 0 f pjQ 4 

935 340 and 935 342, filed Nov. 26 1986. and assigned 25 na 7 fa ; ^ ^ ^ ^ Me 

to the assignee of this application, it has been found that 7— 7 0 fFIG 5 

these poor mid range running conditions may be over- ' ^ 

come through the use of a reflective valve hat is dis- b the arran £ ement y of ^ valve ele ^ fa motheT 

posed in the exhaust pipe between the exhaust ports and embodiment 

an expansion chamber. By appropriately positioning 30 ___ * 

these reflective valves in response to the engmTrumiing ct ..™ 3 ' 9 18 "V^dcd perspective view showing a 

characteristics, the effects of the exhaust pulses in cans- embodiment of the invention 

ing reduced induction can be overcome and perfor- , HG * " 18 ? ^f^^ view ^ * enerall y 

mance significantly improved. don « ^ 10 - 10 of mG ' 9 

In accordance with the arrangement shown in those 35 FI G. U is a cross-sectional view taken along the line 

patent applications, it is desirable to provide an individ- ~ 

ual reflective valve in each of the exhaust pipes of the FIG< n 18 a cross-sectional view, in part similar to 

engine. This, however, can cause certain problems in ¥lQ ' u » showing another embodiment of the invention, 

connection with design and operation. If individual FIG. 13 is a cross-sectional view taken along the line 

operators are provided for each of the reflective exhaust 40 13— 13 of FIG. 12. 

valves, the system becomes very complicated and DETAILED DESCRIPTION OF THE 

placement of all of the associated components can be PREFERRED EMBODIMENTS 
difficult However, if all of the valves are affixed for 

rotation with a common valve shaft, there are a number Referring first in detail to FIG. 1, a motorcycle hav- 

of other disadvantages which can arise. Because of the 45 m S 311 exhaust system constructed in accordance with 

fact that the valve shaft passes through the exhaust 9X1 embodiment of the invention is identified generally 

pipes, expansion can become a problem. Furthermore, by the reference numeral 21. It is to be understood that 

the longer the shaft becomes, the greater the expansion a motorcycle is only a typical environment in which the 

problems are. invention may be employed and that the invention has 

It is, therefore, a principal object of this invention to 50 utility in a wide variety of engine application. However, 

provide an improved exhaust gas control means for an the invention has particularly utility in connection with 

engine. a motorcycle since such vehicles are extremely compact 

It is a further object of this invention to provide a and readily illustrate the way in which the invention is 

multiple exhaust gas control valve arrangement adapted to such compact vehicles, 

wherein a plurality of flow paths can be controlled by 55 Because the motorcycle 21 is depicted for illustrative 

individual valves while at the same time mamtaining a purposes only, its major components have been shown 

compact configuration and a relatively short supporting in phantom and will be described only generally. The 

shaft. motorcycle 21 includes a frame assembly 22 that mounts 

SUMMARY OF THE INVFNTION a foel 23 md Seat 21 A handlebar assembly 25 is 

SUMMARY OF THE INVENTION ^ journaled at ^ front part of ^ frame MSembly 22 for 

This invention is adapted to be embodied in a valve steering a front wheel 26 that is supported in any known 

for controlling the flow of exhaust gases simultaneously manner. In addition, the frame assembly 22 supports a 

through a plurality of exhaust pipes. The valve com- rear wheel 27 for suspension movement in any known 

prises a valve body that is adapted to be affixed to the manner. 

exhaust pipes for receiving the exhaust gases therefrom 65 An internal combustion engine, indicated generally 

and which defines exhaust passage means which com- by the reference numeral 28, is supported within the 

municates with the exhaust pipes to receive the exhaust frame assembly 22 beneath the fuel tank 23. The engine 

gases. A valve shaft is journaled within the valve body 28 includes a cylinder block assembly 29 and a com- 
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bined crankcase transmission assembly 31. The crank- exhaust pipes 38, 39, 41 and 42. In accordance with this 

case transmission assembly 31 affords a means for driv- embodiment of the invention, this reflective device 

ing the rear wheel 27, as by means of a driving chain 32. comprises reflective valve plates 57, 58, 59 and 61 

The engine 28 is provided with an exhaust system, which extend, in their closed positions, along the rect- 

indicated generally by the reference numeral 33 and 5 angular portion of the exhaust passages 52, 53, 54 and 

which embodies the invention. Referring now to FIGS. 55, respectively. The reflective valve plates 57, 58, 59 

2 and 3, the engine 28 has its cylinder block 29 formed and 61 are all affixed to a common valve actuating shaft 

with four cylinder bores that are aligned transversely 62 that extends transversely across the mid point of the 

relative to the motorcycle 21 It is to be understood that collector section 56 and which is journaled at its oppo- 

the invention may be employed in connection with 10 s i te sides in the valve body 51 

engines of other cylinder numbers or configurations. As shown in FIG. 7, when the valve shaft 62 is in its 

However, the invention has particularly utility with closed positionf ^ valve ^ 57 58 59 ^ 61 Qc . 

enmnes that have at least two cylinders. and obstruct approximately one-half of the effec- 

*t^Twf' T°™T f ^ sltK f * e C Z lu f* i€ tive cross-sectional area of the downstream end of the 

shown). Inlet flanges 34, 35, 36 and 37 of respective shaft 62 ^ rotated thr h ^ d h ^ 

exhaua pipes 38, 39, 41 and .42 cooperate with these Me ition shown m | ia 7> ^obstructed flow ^ 

^^^^^^ 
pipes 38, 39, 41 and 42 merge into a collector section 43 20 ^ " 8 ^K ^Tnt' P i ^ 

which also serve as an expansion chamber. A reflective ™* pESS mt0 ^ passages 53 55 md ' T ^ condl " 
control valve arrangement, indicated generally by the , it _ , , . , „ , 
reference numeral 45, is interposed between the exhaust J* Ve shaft reflectlve valve 
pipes 38, 39, 41 and 42 and the expansion chamber 43 for members 57 ! 58 ' 59 61 . B controUed m response to an 
a purpose to be described. The valve 45 is nested, in 25 e ?8 me r Y nmn ? condition in accordance with the princi- 
pal in a recess in the crankcase transmission assembly £ W m J ^"°^ TOp ? nding a PP lications Ser - 
31 to preserve ground clearance and for compactness. No ' 93 ?' 340 935 ' 342 - T ° end, there is provided 
A taU pipe 46 extends rearwardly from the expansion m engme sensin 8 device 63 (FIG. 3) which 
chamber 43 and delivers the exhaust gases to a muffler se naes m m®** conditi <>n such as engine speed. A 
48 that lies on one side of the rear wheel 27 for dis- 30 ^S 0 .* 1 * out P utte d from the engine condition sensing 
charge of the exhaust gases to the atmosphere. It should device 63 t0 a ^^ol device 64 that has a premapped 
be noted that the exhaust pipes 39 and 41 lie at a slightly program so as to transmit a signal to a valve actuator 65, 
lower level than the exhaust pipes 38 and 42 so as to which may comprise an electric motor of the stepping 
clear the transmission crankcase assembly 31 and to t > r P e ' Tne v **ve actuator & actuates a flexible transmit- 
afford a compact nature. 35 ter 66 that is connected to a pulley 67 that is affixed to 
The construction and operation of the control valve one end of sna ^ *2 f° r rotatably positioning the 
45 of this embodiment will now be described by particu- shaft m accordance with the program mapped into the 
lar reference to FIGS. 4 through 7. The control valve control unit 64. 

45 includes a valve body 51 that has a cross-sectional ^ e embodiment of the invention as thus far de- 
configuration as best shown in FIGS. 5 and 6. The body 40 scribed, the ends of the exhaust pipes 38 and 42 lie verti- 
51 is formed with four inlet passages 52, 53, 54 and 55 above the ends of the exhaust pipes 39 and 41, 
which have a partially cylindrical, partially rectangular respectively. However, it is to be understood that the 
cross-sectional configuration as best shown in FIG. 6. arrangement can be employed wherein the exhaust 
These passages 52, 53, 54 and 55 are disposed so as to- P^Pes are staggered slightly with respect to each other 
receive the exhaust gases from the ends of the exhaust 45 FIG- 8 shows such an embodiment. Since this em- 
pipes 38, 39, 42 and 41, respectively. It should be noted bodiment is substantially the same as the previously 
that the passages 52 and 54 and 53 and 55 are in side-by- described embodiment, only a view corresponding to 
side relationship and are each disposed in substantially the view of FIG. 5 is believed to be necessary to under- 
the same horizontal plane. The passages 52 and 54, stand this embodiment. In this embodiment, the control 
however, lie above the passages 53 and 55 so as to foi- 50 valve has been indicated generally by the reference 
low the configuration of the trailing or downstream numeral 81 The exhaust pipes 38, 39, 41 and 42 are 
ends of the respective exhaust pipes 38, 39, 41 and 42. In disposed in a staggered relationship as shown in this 
this way, there will be alignment of the exhaust gas flow figure. As a result, the corresponding passages of the 
into the valve passages 52, 53, 54 and 55. " control valve are suitably offset and valve members 82, 
The trailing ends of the exhaust pipes 38, 39, 41 and 55 83, 84 and 85 are provided for controlling the reflective 
42 are affixed in any suitable manner to the front face of areas at the downstream ends of the exhaust pipes 38, 
the valve body 51. Thus, there is provided a fluid tight 39, 41 and 42, respectively. The valve members 82, 83, 
connection in this area. 84 and 85 are all affixed to a common valve shaft 86 for 

At the downstream end of the valve body 51, the operation in a suitable manner, 
exhaust gas passages 52, 53, 54 and 55 all merge into a 60 A control valve constructed in accordance with yet 
common collector section 56 which, in turn, is in regis- another embodiment of the invention is identified gen- 
try at its downstream end with the inlet to the expansion erally by the reference numeral 101 and is shown in 
chamber 43. Again, the expansion chamber 43 is affixed FIGS. 9 through 11. This control valve 101 is adapted 
to the trailing face of the valve body 51 in any suitable for use in an exhaust system of the type as shown in 
manner so as to provide a fluid tight connection. 65 FIGS, 1 through 3 and, therefore, the remaining corn- 
In order to control the exhaust gas pulses, there is ponents of the exhaust system have not been illustrated, 
provided a reflective valve member for controlling the The control valve 101 is generally similar to the control 
reflective area at the downstream ends of each of the valves of the previously described embodiment, how- 
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ever, an improved construction is incorporated for fa- 
cilitating assembly. 

In this embodiment, the control valve 101 includes a 
main body portion 102 that has a plurality of passages 
103, 104, 105 and 106 that are adapted to register with 5 
the exhaust pipes 38, 39, 41 and 42, respectively. Again 
the exhaust pipes 38, 39, 41 and 42 are affixed in a suit- 
able manner to the valve body 102 with these passages 
in registry. As with the embodiment of FIG. 8, if de- 
sired, these passages may be staggered with respect to 10 
each other. However, in the illustrated embodiment, the 
passages are disclosed as being positioned vertically 
above each other in horizontally aligned pairs. 

Downstream of the passages 103, 104, 105 and 106 
and approximately at the mid point of the valve body 15 
102, the passages 103, 104, 105 and 106 merge into a 
common collector section 107. Between the sections 
103, 104, 105 and 106 and the section 107, there is pro- 
vided an area 108 where a rotatable valve member 111 
is positioned. The valve member 111 is configured as 20 
best shown in FIG. 9 and includes a first shaft portion 
112 that is adapted to be journaled in an opening 113 
formed in one wall of the valve body 102. 

The main portion of the valve 111 has a generally 
cylindrical configuration with arcuate cutouts 114, 115, 25 
116 and 117 that cooperate with the passages 103, 104, 
105 and 106 to provide an open flow area when the 
valve member is in the opened position as shown in the 
figures. However, when the valve member is rotated 
through 90 degrees, a portion of the flow area of the 30 
passages 103, 104, 105 and 106 will be obstructed so as 
to provide a reflective area for the aforedescribed pur- 
poses. 

To the left of the valve cutout portions 116 and 117 as 
seen in FIG. 11, the valve body 111 retains its cylindri- 35 
cal shape and is journaled in an opening 119 of a wall 
121 of the valve body 102. A pin 122 is staked to this 
portion so as to axially retain the valve in position and 
to limit its degree of rotation on both directions. The 
opposite end of the valve is retained in position by 40 
means of a spacer 123 and a pulley 124 that is affixed to 
the valve shaft portion 112 by means of a threaded 
fastener 125. As with the previously described embodi- 
ments, the pulley 124 is connected by means of a flexible 
transmitter to an appropriate activating motor for con- 45 
trolling the position of the valve member 111, as afore- 
described. 

In order to lighten the weight of the valve member 
111, it is provided with a first lightening hole 126 that is 
juxtaposed to the shaft portion 113. In addition, a pair of 50 
lightening holes 127 are drilled into the valve member 
111 between the recesses 114 and 115 and the recesses 
116 and 117 for the purpose of lightening. Furthermore, 
a bore 128 or drilled opening is formed at the enlarged 
end of the valve member 111 for the same purpose. 55 
Therefore, even though the valve member 111 is a rela- 
tively large element, it will have a low weight 

As should be readily apparent from FIG. 11, the 
valve assembly may be conveniently disassembled for 
servicing by removing of the fastener 125 and with- 60 
drawing the valve assembly to the left through the large 
opening 119. 

In the embodiments of the invention as thus far de- 
scribed, the control valve is operative in a system to 
control the reflective areas of four exhaust pipes. It 65 
should be understood that various changes may be 
made to accommodate systems having different num- 
bers of exhaust pipes and FIGS. 12 and 13 show an 



embodiment of a control valve, indicated generally by 
the reference numeral 151, which is adapted to control 
the flow and reflective area of systems having three 
exhaust pipes. In this embodiment, the control valve 151 
has a valve body 152 that is formed with three inlet 
passages 153, 154 and 155. In this embodiment, the 
passage 153 lies above the passages 154 and 155 and is 
disposed midway between them. Of course, other geo- 
metric arrangements are possible as should be readily 
apparent to those skilled in the art 

A collector section 155 is provided downstream in 
the valve body 152 and is adapted to cooperate with a 
suitable collector expansion section, as with the previ- 
ously described embodiments. 

Within inlet openings 153, 154 and 155 of the valve 
body 152, a rotatable valve element, indicated generally 
by the reference numeral 158, is journaled. The valve 
element 158 has a generally cylindrical body portion 
that is provided with recesses 159, 161 and 162 that 
cooperate with the passages 153, 154 and 155 for con- 
trolling their effective reflective area, as aforedescribed. 

In this embodiment, one portion of the cylindrical 
valve member is formed with a reduced diameter shaft 
portion 163 that is journaled in a cover plate 164 that is 
affixed to one side of the valve body 152. The opposite 
end is also provided with a reduced diameter shaft por- 
tion 165 that is journaled in a second cover plate 166 
that is fixed to the opposing side of the valve body. This 
shaft portion 165 extends outwardly and has affixed to it 
a pulley 167 by means of a nut 168 so as to rotatably 
couple the pulley 167 to the valve member 152. As with 
the previously described embodiments, the valve mem- 
ber 152 is rotatably positioned by an appropriate control 
mechanism, for example, one of the types shown in 
FIGS. 1 through 7. 

It should be readily apparent that each of the de- 
scribed constructions permits the use of a valve member 
that is adapted to control the flow through a plurality of 
passages. However, the valve member can be main- 
tained extremely short in length because of the con- 
struction of the valve and hence problems associated 
with thermal expansion will be avoided. In the illus- 
trated embodiments, the valve member controls the 
flow into a single expansion chamber. It is to be under- 
stood, however, that the valve member may control the 
flow into a plurality of expansion chambers and that 
various other changes and modifications may be made 
without departing from the spirit and scope of the in- 
vention, as defined by the appended claims. 
What is claimed is: 

1. A valve for controlling the flow of exhaust gases 
simultaneously through a plurality of exhaust pipes 
comprising a valve body adapted to be affixed to said 
exhaust pipes for receiving exhaust gases therefrom, 
exhaust passage means formed in said valve body com- 
prising a plurality of discrete exhaust passages each 
communicating with a respective exhaust pipe for re- 
ceiving exhaust gases therefrom, said passage being 
placed in horizontally extending rows with some above 
the others, a valve shaft journaled in said valve body for 
rotation about an axis that extends transversely across 
said exhaust passage means and a valve element affixed 
to said valve shaft and having spaced portions cooper- 
able with said exhaust passage means for controlling the 
reflective area for each of said exhaust pipes simulta- 
neously upon rotation of said valve shaft. 
* 2. A valve as set forth in claim 1 wherein the discrete 
exhaust passages are vertically aligned. 
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3. A valve as set forth in claim 1 wherein the exhaust straddle fashion, a single dirigible front wheel and a 
passages are vertically staggered. single rear wheel, and an engine having a combined 

4. A valve as set forth in claim 1 wherein the valve crankcase transmission assembly carried by said frame 
element portions are all formed on a common member. for driving said rear wheel, said engine having at least 

5. A valve as set forth in claim 1 wherein the valve 5 four exhaust ports, the improvement comprising a at 
element portions are formed by separate valve elements least four pipes ^ ch exteilding from a respec . 
all fixed for rotation to a common shaft. tive exhaust ^ downwardly and passing beneath said 

6. A valve as set forth m claim 1 in combination with „-j„„ „„.u 0 c« „„„,„;,.,.;' „„„„!. ,„ „_. .... 

a plurality of exhaust pipes extending from an interna. ^^S^^t^S^m 

combustion engine and further including an expansion 10 „~7 " J, , . v "£ ° . 

chamber positioned downstream of said valve body and vcm ^ y P lane * m m *™ beneath said c ^ k ' 

receiving the exhaust gases from the exhaust passage 0356 t™«~a assembly with the uppermost exhaust 

mean& pipes passing through a recess in said crankcase trans- 

7. A valve as set forth in claim 6 wherein the discrete mission assembly for maintaining ground clearance and 
exhaust passages are vertically aligned. 15 ™ mzin 8 the width occupied by said exhaust system, 

8. A valve as set forth in claim 6 wherein the exhaust and a valve for controlling the flow through said ex- 
passages are vertically staggered. haost pip^ said valve being disposed beneath said 

9. A valve as set forth in claim 6 wherein the valve crankcase transmission assembly. 

element portions are all formed on a common member. 12. In a vehicle as set forth in claim 11 wherein the 

10. A valve as set forth in claim 6 wherein the valve 20 exhaust pipes are transversely aligned with each other, 
element portions are formed by separate valve elements 13. In a vehicle as set forth in claim 11 wherein the 
all fixed for rotation to a common shaft exhaust pipes are staggered transversely relative to each 

11. In a motorcycle having a frame, a seat carried by other. 

said frame and adapted to carry a single rider seated in * * * * * 
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